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The present invention provides an illuminating device for a 
display device in which unevenness of luminance on an 
information display Surface is prevented by Securing a 
position accuracy of a light Source lamp, light leakage from 
a lamp Supporting member, lower luminance or unevenneSS 
of luminance is reduced, and excellent display quality may 
be provided. The illuminating device for a display device, of 
the present invention is an illuminating device for a display 
device, the illuminating device comprising a light Source 
lamp and a lamp Supporting member and having (1) A 
configuration in which the lamp Supporting member com 
prises a fixing pin provided at a position other than a position 
Substantially just under the light Source lamp, (2) A con 
figuration in which the lamp Supporting member is formed 
of a reflective material, or a configuration in which the 
above-mentioned configurations are combined. 
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ILLUMINATING DEVICE FOR DISPLAY DEVICE 

REFERENCE TO RELATED APPLICATION 

0001. The Nonprovisional application claims priority 
under 35 U.S.C. S 119(a) on Patent Application No. 2004 
181370 filed in Japan on Jun. 18, 2004, and the entire 
contents of which are hereby incorporated in the present 
application by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an illuminating 
device for a display device, a lamp Supporting member and 
a liquid crystal display device. More particularly, it relates to 
an illuminating device for a display device Suitable for 
constituting a backlight of a transparent liquid crystal dis 
play device or Semi-transparent one having a transparent 
region in a liquid crystal display element, a lamp Supporting 
member which is used in the illuminating device for a 
display device, and a liquid crystal display device compris 
ing the illuminating device for a display device. 
0004 2. Description of the Related Art 
0005. An illuminating device for a display device lights 
up a device having means for displaying by light and it is 
widely used in a backlight part and the like in a liquid crystal 
display device, for example. That is, Since a liquid crystal 
panel does not emit light by itself in the liquid crystal display 
device, the illuminating device for a display device is 
generally provided as the backlight part for emitting light to 
the liquid crystal panel in the transparent liquid crystal 
display device or Semi-transparent one. Such liquid crystal 
display device is indispensable to means for displaying 
information or Screen images. High-quality products in 
which characteristics of the liquid crystal display Such as 
low power consumption, light weight, and thin thickness are 
Sufficiently implemented, have been recently focused in 
display panels of a consumer Video monitor, an industrial 
equipment monitor, Personal Digital ASSistant and the like, 
and are widely applied to various fields. 
0006. As a backlight used in the liquid crystal display 
device, there are two types Such as an edge light (side 
backlight) and a direct backlight. 
0007 As a structural characteristic of the edge light, as 
shown in FIG. 6, the bar-like light source 102 such as a cold 
cathode fluorescent tube is disposed on a Side Surface of the 
transparent plate 101 called a light guide plate. In this case, 
light from the light source 102 is made incident to the light 
guide plate 101 and then outputted from the light guide plate 
101 to the liquid crystal panel 105 by a frosting, a printing, 
a prism and the like of the light guide plate 101. Thus, the 
liquid crystal display device may be thinner, but increase of 
the number of the light sources 102 to increase luminance 
directly has an influence on a thickness of a module. In 
addition, Since a heavy continuum Such as acrylic compound 
is used for the light guide plate 101, the larger liquid crystal 
display device beyond 20-inch model becomes heavier. 
0008 Meanwhile, in the case of the direct back light, a 
plurality of the bar-like light sources 113 such as cold 
cathode fluorescent tubes are provided on the back Surface 
of the display element 117 Such as a liquid crystal panel as 
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a structural characteristic as shown in FIG. 7. In this case, 
light from the bar-like light source 113 is almost directly 
made incident to the display element 117, and the diffuser 
115 is provided between the display element 117 and the 
bar-like light Source 113 in order to erase the image of the 
bar-like light Source 113 in many cases. Thus, many light 
Sources 113 can be arranged to increase the amount of light, 
and light loSS is Small because the light is directly made 
incident to the display element 117, and a large Size beyond 
20-inch model can be easily implemented. Meanwhile, the 
number of parts is increased because of a large number of the 
light Sources 113, and a circuit for driving the light Source 
113 becomes large. In addition, power consumption is large 
and the total amount of heat generation is increased. 
0009 Such liquid crystal displays is advanced in the field 
of a Small-sized display element and spreads in the market 
as a display of a laptop personal computer (PC) and a mobile 
phone and its technique has been developed. In these fields, 
a display size is mainly until 15-inch model and a Slim shape 
is indispensable, So that the edge light is Selected in View of 
merchantability. 

0010. At present, the liquid crystal display device has 
been dramatically enlarged because of completion of a 
process using a larger mother glass, So that it is used in a 
television (20-inch model to 50-inch model) for home use. 
In Such television, brightness becomes more important basic 
performance than in the PC and the mobile phone. For 
example, while a luminance specification is about 250 
candela (cd/m) in the PC monitor in general, luminance 
specification has to be 500 candela (cd/m) or more in the 
television. In this respect, the direct backlight is preferable 
in order to provide a large backlight having high luminance. 

0011 Regarding an illuminating device for a display 
device which may be used in a previous liquid crystal 
display device and the like, there are a lamp holder which is 
formed in a Segmented gripping shape having an opening in 
one part and made of a transparent material having flexibil 
ity (disclosed in Japanese Kokai Publication 2001-210126 
(pages 1-2 and 4), for example), a backlight assembly 
comprising a plurality of lamps comprising Sub lamps, and 
a lamp holder for housing a connection part via which the 
Sub lamps is connected to each other (disclosed in Japanese 
Kokai Publication 2004-55531 (pages 1-2, 7 and 13), for 
example), a backlight device in which a reflector for con 
densing light emitted from a light Source in a light guide 
plate is formed of metal and Supports the light Source 
(disclosed in Japanese Kokai Patent Publication Hei-10 
207406 (pages 1-2), for example), and a fluorescent lamp 
unit in which a fluorescent lamp is housed in a trough 
shaped unit Support, and a lamp Support consisting of a 
translucent or light reflective Synthetic resin is arranged 
between the fluorescent lamp and the unit Support (disclosed 
in Japanese Kokai Patent Publication Hei-09-330613 (pages 
1-2), for example). In addition, U.S. 2003/0227767 A1 is 
incorporated by Japanese Kokai Publication 2004-55531 by 
reference. 

0012. According to the previous lamp holder, since a pin 
for fixing the lamp holder is provided just under a fluores 
cent tube, light from the fluorescent tube leaks through the 
pin, which results in reduction of luminance at that part 
(refer to FIG. 2 of the Japanese Kokai Patent Publication 
2001-210126). Also in a configuration in which the lamp 
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holder is bonded to a base bottom surface by a bonding 
projection and a bonding groove, light leaks from the 
bonding projection provided just under the lamp (refer to 
FIG. 5 of the Japanese Kokai Patent Publication 2004 
55531). In these devices, lower luminance and luminance 
unevenneSS are posed due to the Structure of the lamp holder. 
For example, when the amount of light is Small at the time 
of carrying out gradation display or Starting the display, the 
luminance unevenneSS is likely to become conspicuous, and 
therefore improvement in that point is needed. Especially, in 
the field of liquid crystal, Since a large illuminating device 
having high luminance and low cost is needed in order to 
improve the merchantability, it is required to provide a 
product having high quality and high merchantability by 
reducing the influence of the lamp holder on the luminance 
and preventing reduction of the display quality. Therefore, 
there is a room for contrivance to Solve unevenness of 
luminance occurring due to the Structure of the lamp holder 
in the illuminating device for a display device in which high 
quality is needed. 

SUMMARY OF THE INVENTION 

0013 The present invention was made in view of the 
above problems, and it is an object of the present invention 
to provide an illuminating device for a display device in 
which unevenness of luminance on an information display 
Surface is prevented by Securing a position accuracy of a 
light Source lamp, light leakage from a lamp Supporting 
member, lower luminance or unevenness of luminance is 
reduced, and excellent display quality may be provided, a 
lamp Supporting member, and a liquid crystal display device 
comprising the illuminating device for a display device. 
0.014 While the inventors of the present invention have 
Studied various kinds of illuminating device for a display 
devices which may be preferably applied to a backlight and 
the like of the liquid crystal display device and may imple 
ment a large backlight having high luminance, they focused 
on a constitution in which a light Source lamp is Supported 
by a lamp Supporting member and fixed to a back light angle 
(frame) to be mounted on the device, for example, a con 
Stitution which is formed in a Segmented gripping shape 
having an opening in one part and made of a transparent 
material having flexibility as shown in FIG. 5A. In this case, 
it is found that Since the fixing pin (pin for fixing lamp) 12 
is provided just under a structural part for gripping the light 
Source lamp 21, and the fixing pin 12 is inserted into holes 
of the reflector 112 and the backlight angle 111 to fix the 
light Source lamp 21, light from the light Source lamp 21 
leaks from (1) the pin part and (2) a gap between the pin part 
and the hole, which adversely affects the display quality. 
That is, when the lower part (the part for fixing the lamp 
Supporting member in the display by engaging with the 
backlight angle) is provided Substantially just under the 
upper part of the lamp Supporting member 11 (the part for 
gripping the light Source lamp), a dark area caused by the 
light leakage from the position of the fixing pin is observed 
as shown in FIG. 5B, which causes the display quality to be 
lowered by the influence of the luminance unevenneSS 
because of the light leakage. 
0.015 Thus, for example, when the fixing pin 12 of the 
lamp Supporting member 11 is provided at a position other 
than a position just under the light Source lamp 21, it is found 
that the light Source lamp 21 is protected, unevenness of 
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luminance on the information display Surface is prevented 
by Securing a position precision of the light Source lamp 21, 
a level of the dark area caused by the light leaking due to the 
Structure of the lamp Supporting member 11 is decreased, the 
influence of the unevenness of luminance is Sufficiently 
reduced and preferable display quality is provided, So that 
the above problems can be admirably solved. In addition, 
when the lamp Supporting member 11 is formed of a 
reflective material, that is, when reflecting coefficient of the 
lamp Supporting member 11 is increased by providing 
reflecting coating on the lamp Supporting member 11 or 
forming the lamp Supporting member 11 from high-reflec 
tive material, it is found that the operation and effect of the 
present invention can be Sufficiently provided, thereby to 
attain the present invention. 
0016 That is, the present invention provides 

0017 an illuminating device for a display device, 
the illuminating device comprising a light Source 
lamp and a lamp Supporting member, 

0018 wherein the lamp supporting member com 
prises a fixing pin provided at a position other than 
a position Substantially just under the light Source 
lamp. 

0019) 
0020 an illuminating device for a display device, 
the illuminating device comprising a light Source 
lamp and a lamp Supporting member, 

In addition, the present invention provides 

0021 wherein the lamp supporting member is 
formed of a reflective material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022 FIG. 1 is a conceptual sectional view showing one 
embodiment of a lamp Supporting member in an illuminat 
ing device for a display device according to the present 
invention, that is, a lamp Supporting member having a 
configuration in which a plurality of Structural parts for 
gripping a light Source lamp are integrally provided, a fixing 
pin is provided in the middle position thereof, and a pin for 
controlling a position of the lamp Supporting member is 
provided. 

0023 FIG. 2A is a conceptual plan view (viewed from 
the above) showing one embodiment of the lamp Supporting 
member in an illuminating device for a display device 
according to the present invention, that is, a lamp Supporting 
member having a configuration in which a plurality of 
Structural parts for gripping a light Source lamp are inte 
grally provided and a round fixing pin is provided in the 
middle position thereof. 

0024 FIG. 2B is a conceptual plan view (viewed from 
the above) showing one embodiment of a lamp Supporting 
member in an illuminating device for a display device 
according to the present invention, that is, a lamp Supporting 
member having a configuration in which a plurality of 
Structural parts for gripping a light Source lamp are inte 
grally provided and a member having a fixing pin is pro 
vided in the middle position thereof. 
0025 FIG. 2C is a perspective view showing the lamp 
supporting member in FIG. 2B. 
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0026 FIG. 2D is a conceptual plan view (viewed from 
the above) showing one embodiment of a lamp Supporting 
member in an illuminating device for a display device 
according to the present invention, that is, a lamp Supporting 
member having a configuration in which a plurality of 
Structural parts for gripping a light Source lamp are inte 
grally provided, a rectangular fixing pin has a croSS Section 
of being in an oblique direction to the planar shape of the 
lamp Supporting member as viewed in plane is provided in 
the middle position thereof. 
0027 FIG.3 is a conceptual sectional view (viewed from 
the above) showing one embodiment of a lamp Supporting 
member in an illuminating device for a display device 
according to the present invention, that is, a lamp Supporting 
member having a configuration in which a plurality of 
Structural parts for gripping a light Source lamp are inte 
grally provided and a fixing pin and a pin for Supporting a 
diffuser are provided in the middle position thereof. 
0028 FIG. 4A is an explanatory view showing a range L 
of an upper part of a light Source lamp Supported by a lamp 
Supporting member. 
0029 FIG. 4B is an explanatory view showing a length 
W of a lamp Supporting member in a direction of a light 
Source lamp. 
0030 FIG. 5A is a conceptual sectional view showing an 
illuminating device for a display device having a configu 
ration in which a lamp fixing pin is provided just under a 
Structural part for gripping a light Source lamp. 
0.031 FIG. 5B is a conceptual plan view showing dark 
areas (shadow areas) caused by light leakage from positions 
of the fixing pins in the configuration shown in FIG. 5A. 
0.032 FIG. 5C is a conceptual sectional view showing an 
illuminating device for a display device having a configu 
ration in which a fixing pin is provided just under a structural 
part for gripping a light Source lamp and a pin for Supporting 
a diffuser is provided. 
0.033 FIG. 6 is a schematic sectional view showing an 
essential part of a structure of an edge light (Side backlight). 
0034 FIG. 7 is an exploded perspective schematic view 
showing an essential part of a structure of a direct backlight. 

EXPLANATION OF NUMERALS 

0035) 11, 91: Lamp supporting member 
0036) 12: Fixing pin 
0037 13: Structural part for gripping light source 
lamp 

0038) 14: Pin for controlling position of lamp Sup 
porting member 

0039) 
0040 
0041) 
0.042 
0043) 
0044) 
0045 

15: Pin for Supporting diffuser 
21: Fluorescent tube 

101: Light guide plate 

102: Bar-like light source 
103: Flame 

104: Optical sheet 
105: Liquid crystal panel 
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0046) 111: Metal sheet 
0047 112: High reflective resin 
0048 113: Bar-like light source 
0049) 114: Storage flame (lamp frame) 
0050) 115; Diffuser 
0051) 116: Optical sheet 
0.052 117: Display element 
0053) 118: Flame 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0054 An illuminating device for a display device of the 
present invention comprises a light Source lamp and a lamp 
Supporting member, and the illuminating device is Suitable 
for an illuminating device for a liquid crystal display device. 
According to the present invention, it is preferably used as 
a direct backlight. In addition, it may be applied to an edge 
light (side backlight). The lamp Supporting member may be 
called a lamp holder. AS the illuminating device, in the case 
of the direct backlight, there is a configuration in which the 
light Source lamp is provided on a reflector through the lamp 
Supporting member. In this constitution, one or more light 
Source lamps are used, and it is preferable that the present 
invention is applied to the constitution in which a plurality 
of light Source lamps are used. 
0055. In addition, in the case of the edge light, there is a 
configuration in which the light Source lamp is provided on 
one or more Side Surfaces of a transparent light guide plate 
formed of resin through the lamp Supporting member. 
0056. The illuminating device according to the present 
invention may include other component members as long as 
these necessary component members are provided. 
0057 When the illuminating device is used in the liquid 
crystal display device, the light Source lamp is provided on 
a reflector in general, and various kinds of optical sheets 
Such as a diffuser, a diffusion sheet, a condenser lens, a 
polarized light Selective reflection/transmission sheet, a pro 
tection/diffusion sheet and an electromagnetic wave shield 
ing sheet (conductive sheet, ITO sheet) and the like are 
laminated and provided thereon to constitute the illuminat 
ing device, which constitutes the liquid crystal display 
device together with a liquid crystal panel. 
0058. The illuminating device for a display device of the 
present invention has 

0059 (1) A configuration in which the lamp Sup 
porting member comprises a fixing pin provided at a 
position other than a position Substantially just under 
the light Source lamp, 

0060 (2) A configuration in which the lamp Sup 
porting member is formed of a reflective material, 

0061 or a configuration in which the above-men 
tioned configurations are combined. 

0062. In case that the illuminating device has the con 
figuration (1), the fixing pin which engages with the back 
light angle and the like, is provided at a position other than 
a position Substantially just under the light Source lamp in 
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the lamp Supporting member, So the amount of light leaking 
through the fixing pin may be reduced and generation of the 
dark area on the display Surface may be prevented. In the 
case of the large backlight requiring high luminance in 
particularly, it is important to reduce Such dark area. 
0.063. The position of the fixing pin may be any place, as 
long as the position is the position other than the position 
just under the light Source lamp and the operation and effect 
of the present invention Such that light leakage is reduced 
and influence of the unevenness of luminance is reduced 
may be exhibited. The fixing pin is preferably provided apart 
from the position just under the light Source lamp. For 
example, as shown in FIG. 1, when a plurality of the light 
Source lamps 21 are gripped by one lamp Supporting mem 
ber 11, the fixing pin 12 is preferably provided at the position 
other than the position corresponding to a place between 
both ends of the light source lamp 21 shown by dotted lines 
in a conceptual Sectional view showing the lamp Supporting 
member 11 for gripping the light Source lamp 21. 
0064. According to the present invention, used may be 
the lamp Supporting member (lamp Supporting member for 
one tube) having a constitution in which one lamp Support 
ing member has one member for gripping a light Source 
lamp or the lamp Supporting member (lamp Supporting 
member for many tubes) having a constitution in which one 
lamp Supporting member has a plurality of member for 
gripping a light Source lamp. 
0065. The present invention may be the lamp Supporting 
member for one tube having the configuration in which the 
lamp Supporting member and the fixing pin are provided for 
each light Source lamp independently, and be preferably the 
lamp Supporting member for many tubes having the con 
figuration in which the lamp Supporting member have a 
plurality of members for gripping a light Source lamp. When 
the two or more members for gripping a light Source lamp 
are integrated, the number of parts may be reduced, and a 
distance between the members for gripping a light Source 
lamp may be constant. Therefore the light Source lamps may 
be easily Supported at regular intervals with high precision, 
which enables low-cost manufacturing of the display device 
having high display quality. In this case, there is a configu 
ration in which a plurality of Straight-line portions of the 
light Source lamp are Supported by the integrated members 
for gripping the light Source lamp, and a configuration in 
which a plurality of curved-line portions of the light Source 
lamp are Supported by the integrated members for gripping 
the light Source lamp when the light Source lamp has the 
curved-line portions. 
0.066 As a preferable configuration of the present inven 
tion, there is 

0067 (a) A configuration in which the lamp Sup 
porting member has a plurality of Structural parts for 
gripping the light Source lamp and 

0068 the fixing pin is provided substantially in the 
middle position thereof (A configuration in which a 
plurality of the lamp Supporting members are inte 
grated and the fixing pin is provided Substantially in 
the middle position thereof), 

0069 (b) A configuration in which the lamp Sup 
porting member has a pin for controlling a position 
of the lamp Supporting member, 
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0070 (c) A configuration in which the lamp Sup 
porting member comprises a fixing pin having an 
angular shape, 

0071 (d) A configuration in which the fixing pin has 
a croSS Section of being in an oblique direction to the 
planar shape of the lamp Supporting member as 
viewed in plane (A configuration in which the fixing 
pin is provided in an oblique direction with respect 
to the lamp Supporting member), and 

0.072 (e) A configuration in which the fixing pin is 9. g p 
provided Substantially just under a pin for Supporting 
a diffuser. 

0073. The lamp supporting member may be constituted 
by appropriately combining these configurations of (a) to 
(e). 
0074 According to the configuration (a), the fixing pin is 
provided substantially in the middle position between the 
light Source lamps in the lamp Supporting member having a 
plurality of Structural parts for gripping the light Source 
lamps. 

0075 Thus, since a distance between the light source 
lamp and the fixing pin may be almost constant, unevenneSS 
of luminance may be further reduced effectively and the 
light Source lamp may be Supported in a balanced manner. 
According to the configuration (a), the fixing pin is provided 
Substantially in the middle position between the light Source 
lamps, and it may be provided just in the middle position 
between the light Source lamps or be provided in the position 
close to either one of the light Source lamps as long as the 
distance between the light Source lamp and the fixing pin is 
almost constant. 

0076. The number and the shape of the fixing pins 
provided in one lamp Supporting member are not particu 
larly limited in the present invention. 
0077. In the case of the lamp supporting members com 
prising two integrated Structural parts for gripping the light 
Source lamp and one fixing pin, as shown in FIG. 2A, the 
light source lamp 21 may be shifted in the direction shown 
by the arrows and the position precision may be insuffi 
ciently Secured, but in the case of the lamp Supporting 
members comprising two integrated Structural parts for 
gripping the light Source lamp and two or more fixing pins 
provided substantially in the middle position of the struc 
tures as shown in FIG. 2B, the position precision may be 
Sufficiently Secured. 
0078. According to the configurations (b),(c), (d) and (e), 
Since means for Securing the position precision of the light 
Source lamp is provided, unevenness of luminance caused 
by the displacement may be Sufficiently prevented. 
0079 According to the configuration (b), the pin for 
controlling a position is provided in order to prevent dis 
placement of the lamp Supporting member. The number and 
the position of the pin for controlling a position of the lamp 
Supporting member, and the shape are not particularly 
limited, and the pin for controlling a position of the lamp 
Supporting member preferably has a structure in which light 
does not leak from the pin for controlling a position of the 
lamp Supporting member. For example, as shown in FIG. 1, 
the Structure may be Such that the pin 14 for controlling a 
position of the lamp Supporting member is provided at one 
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Side or both sides of the lamp Supporting member 11 and 
engaged with a hole provided in the reflector 112 So as not 
to protrude the backlight angle 111. Thus, the stable display 
may be provided in which displacement of the light Source 
lamp 21 may be controlled and light is prevented from 
leaking. 
0080 According to the configuration (c), since the fixing 
pin has the angular shape, displacement of the light Source 
lamp may be further prevented as compared with the case 
where the fixing pin has the round shape. AS the angular 
shape, there may be a rectangle, a Square and the like. 
0081. In addition, according to the configuration (d), 
Since the fixing pin has acroSS Section of being in an oblique 
direction to the planar shape of the lamp Supporting member 
as viewed in plane, displacement is not likely to occur as 
compared with the case where the fixing pin has a croSS 
Section of being in the Same direction to the planar shape of 
the lamp Supporting member as viewed in plane. The fixing 
pin is provided So as to be parallel to the light Source lamp 
in general, but in this case, the fixing pin is provided in the 
oblique direction with respect to a mounting direction of the 
light Source lamp. 

0082 In FIG. 2A, shown is the above-mentioned con 
figuration in which one lamp Supporting member 11 com 
prises a plurality of Structural parts 13 for gripping the light 
Source lamps 21 and one fixing pin 12 provided in the 
middle position thereof is used and the fixing pin 12 has the 
round shape. In this case, the lamp Supporting member 11 
may be shifted in the direction shown by the arrows, but 
when the fixing pin 12 has a shape of a rectangle and the 
fixing pin 12 has a croSS Section of being in an oblique 
direction to the planar shape of the lamp Supporting member 
11 as viewed in plane as shown in FIG. 2D, displacement of 
the lamp Supporting member 11 may be Sufficiently pre 
vented. 

0083. According to the configuration (e), as shown in 
FIG. 3, the fixing pin 12 is provided substantially just under 
the pin 15 for Supporting a diffuser. Thus, light leakage from 
the fixing pin 12 may be further reduced by the reflection at 
the pin 15 for Supporting a diffuser. According to the 
illuminating device for a display device in general, a diffuser 
is provided on the side to which light from the light source 
lamp is out putted mainly in order to diffuse the light to 
become uniform, and the reflector, the light Source lamp and 
the diffuser are arranged in this order toward the Side to 
which the light is outputted. In this case, the pin for 
Supporting a diffuser is provided on the reflector in order to 
keep the distance between the reflector and the diffuser by 
Supporting the diffuser and the like from beneath, and to 
prevent reduction of the display quality in the display caused 
by flexure of the diffuser and the like. According to the 
present invention, in View of the reduction in the number of 
parts, it is preferable that the pin for Supporting a diffuser is 
integrally provided in the lamp Supporting member, and in 
this case, the pin for Supporting a diffuser is provided on an 
upper side (diffuser Side) of the lamp Supporting member 
and the fixing pin is provided on a lower Side (reflector Side). 
AS the shape of the pin for Supporting a diffuser, there is a 
conical shape and the like. 
0084. In FIG. 5C, the fixing pins 12 are provided just 
under the Structural parts 13 for gripping the light Source 
lamps 21 and the pin 15 for Supporting a diffuser is provided 
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in the middle position of the two light Source lamps 21 in 
general, but as shown in FIG. 3, when the fixing pin 12 is 
provided Substantially just under the pin 15 for Supporting a 
diffuser, the light leakage from the fixing pin 12 provided 
under the pin 15 for Supporting a diffuser may be prevented 
by reflection of the pin 15 for supporting a diffuser. A 
positional relation between the fixing pin and the pin for 
Supporting a diffuser may be Such that one part or all of the 
connection part (a range in which the fixing pin is provided) 
between the fixing pin and the lamp Supporting member 
body is provided just under one part or all of the connection 
part (a range in which the pin for Supporting a diffuser is 
provided) between the pin for Supporting a diffuser and the 
lamp Supporting member body. 

0085. According to the configuration of the illuminating 
device of the present invention, the lamp Supporting member 
may be provided in a display region or in a non-display 
region, and when it is provided in the display region, the 
lamp Supporting member may be white or transparent. In 
addition, when the pin for Supporting a diffuser is provided 
in the lamp Supporting member, the pin for Supporting a 
diffuser may be white or transparent. 

0086) In the case of the configuration (2), that is, when 
the lamp Supporting member is formed of a reflective 
material, a reflective coefficient of the lamp Supporting 
member may be increased by coating the lamp Supporting 
member with the reflective material or forming the lamp 
Supporting member with the reflective material. In this case, 
it is preferable that the lamp Supporting member is white. 
Thus, exhibited is the operation and effect of the present 
invention in which the light leakage from the part of the 
fixing pin may be Sufficiently prevented. 

0087 When the lamp supporting member is coated with 
a reflective material, the reflective coating material having 
reflectivity higher than that of the normally used material for 
the lamp Supporting member is applied onto the lamp 
Supporting member to form a coating film on the lamp 
Supporting member. The kind of the reflective coating and 
the condition for coating the lamp Supporting member are 
not particularly limited. In addition, when the lamp Support 
ing member is formed of a reflective material, the material 
having reflectivity higher than that of the normally used 
material for the lamp Supporting member is used to form the 
lamp Supporting member. The kind of the high reflective 
material to form the lamp Supporting member, the condition 
and the like for forming the lamp Supporting member from 
the material are not particularly limited. 
0088 According to the illuminating device for a display 
device of the present invention, as the light Source lamp, 
preferred are fluorescent tubes Such as a cold cathode 
fluorescent tube, a hot cathode fluorescent tube and the like. 
AS the light Source lamp having the curved-line portion, a 
U-shaped-tube light Source lamp, an S-shaped-tube light 
Source lamp, a W-shaped-tube light Source lamp and the like 
may be mentioned. When Such light Source lamp may be 
used, the number of parts is reduced and the total number of 
the electrodes of the light Source lamp may be reduced, 
therefore whole power consumption of the illuminating 
device may be reduced. Among them, the U-shaped tube is 
preferable because reduction of manufacturing yield in the 
light Source lamp is prevented and the effect Such as reduc 
tion in power consumption may be provided. Furthermore, 
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when the U-shaped tube or the like is used, since the 
electrodes of the light Source lamp may be collected to one 
Side thereof, drive circuits may be collected to the one Side. 
Meanwhile, when the S-shaped tube or the like is used, since 
the electrodes of the light Source lamp are provided on both 
Sides thereof, optical characteristics of light from the light 
Source lamp are uniformed. 
0089. The arrangement configuration of the light source 
lamp preferably has a configuration in which the Straight 
line portions of the light Source lamp are parallel to each 
other and arranged at a regular interval in View of uniformity 
of light. 
0090 The lamp supporting member is preferably formed 
of an insulation resin. In addition, only one part of the lamp 
Supporting member may be formed of an insulation resin as 
long as the light Source lamp may be insulated from the base 
on which the light Source lamp is positioned. AS the insu 
lation resin, an elastic material Such as a rubber material is 
preferable. In this case, a problem caused by low impact 
resistance of the light Source lamp may be Sufficiently 
Solved. In addition, the insulation resin preferably has flex 
ibility. 
0.091 Furthermore, it is preferable that the lamp support 
ing member has a notch, that is, the light Source lamp is 
Supported by the lamp Supporting member having Seg 
mented gripping shape having an opening in one part. Thus, 
the light Source lamp may be mounted after the lamp 
Supporting member is fixed. In this case, the lamp Support 
ing member preferably Supports the light Source lamp up to 
the upper part as shown in FIG. 4A, that is, it is preferable 
that a range L of the upper part of the light Source lamp 21 
Supported by the lamp Supporting member 91 is more than 
0 mm. And as shown in FIG. 4B, it is preferable that a length 
W of the lamp supporting member 91 in the length direction 
of the light source lamp 21 is not more than 10 mm. These 
configurations provide Sufficient Strength to Support the light 
Source lamp, and enables prevention of light loSS and 
effective use of the light. In addition, the lamp Supporting 
member is preferably provided at least at one end part of the 
light Source lamp in order to Sufficiently fix the light Source 
lamp, and more preferably provided at a place other than the 
end part in addition the end part in order to appropriately 
Support the light Source lamp. The lamp Supporting members 
provided at each position may have different shapes and may 
be formed of different materials, or may have the same 
shapes and may be formed of the same material. 
0092. The present invention also relates to the lamp 
Supporting member used in the illuminating device for a 
display device. The lamp Supporting member is useful as a 
part which constitutes the illuminating device for a display 
device and more particularly, the illuminating device for a 
display device Suitable for constituting a backlight of a 
transparent liquid crystal display device or a Semi-transpar 
ent one having a transparent region in a liquid crystal 
element. 

0093. Furthermore, the present invention relates to a 
liquid crystal display device comprising the illuminating 
device for a display device. According to the liquid crystal 
display device, the operation and effect of improvement in 
display quality may be provided by prevention of lower 
luminance or unevenness of luminance, and when lamp 
Supporting member has a plurality of Structural parts for 
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gripping the light Source lamp, the liquid crystal display 
device may be effectively used for a display panel of a 
consumer Video monitor, an industrial equipment monitor, 
and a Personal Digital ASSistant as a transparent liquid 
crystal display or a Semi-transparent one in which the 
number of parts is reduced, assembly variation in manufac 
turing Steps is prevented, impact resistance is improved and 
power consumption is reduced. 
0094 Since the illuminating device for a display device 
and the lamp Supporting member of the present invention 
have the above-mentioned constitutions, unevenness of 
luminance on the information display Surface may be pre 
vented by Securing of the position precision of the light 
Source lamp, and light leakage caused by the Structure of the 
lamp Supporting member is reduced, and the influence of 
lower luminance or the unevenness of luminance is reduced, 
So that excellent display quality may be provided. Espe 
cially, the illuminating device for a display device and the 
lamp Supporting member of the present invention is Suitable 
for the illuminating device which constitutes the backlight of 
the transparent liquid crystal display device or the Semi 
transparent one having the transparent region in the liquid 
crystal element. In addition, according to the liquid crystal 
display comprising the illuminating device for a display 
device of the present invention, the operation and effect Such 
as improvement in display quality may be provided by 
prevention of the lower luminance or luminance uneven 
neSS, the number of parts is reduced, assembly fluctuation in 
manufacturing StepS is prevented, impact resistance is 
improved and power consumption is reduced, which is 
effective as various kinds of monitors and display panels. 
0095 The preferred configurations of the illuminating 
device for a display device according to the present inven 
tion will, hereinafter, be described in more detail with 
reference to drawings based on the embodiments, but the 
present invention is not limited to the embodiments and the 
embodiments may be combined, for example. 

Embodiment 1 

0096. In a liquid crystal display device having an illumi 
nating device behind a liquid crystal display element, a 
white lamp Supporting member which has a configuration 
for being able to Support a fluorescent tube and is formed of 
insulation resin, is provided on high reflective resin of a 
display region, whereby the illuminating device in which the 
fluorescent tubes are arranged in parallel and equally spaced 
is constituted. In FIG. 1, the lamp supporting member 11 has 
the two structural parts for gripping the light Source lamps 
21 and the fixing pin 12 provided in the middle position 
thereof So that the fixing pin 12 is provided apart from a 
position just under the light Source lamp 21. In this case, the 
pin 14 for controlling a position of the lamp Supporting 
member 11 is provided at one or both ends of the lamp 
Supporting member 11. 
0097 According to this constitution, a defect caused by 
light leakage may be prevented, and displacement of the 
lamp may be controlled. Also since the lamp Supporting 
member has a plurality of Structural parts for gripping a light 
Source lamp, the number of parts may be reduced. Therefore, 
a stable liquid crystal module having excellent display 
quality may be provided at low cost. 
0098. In this embodiment and the following embodi 
ments, a shape, material, the number, and a position of the 
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lamp Supporting member made of insulation resin is not 
limited as long as a particular requirement of the present 
invention is Satisfied. In addition, the liquid crystal display 
device may comprise either a direct backlight or an edge 
light (side backlight) having U-shaped lamp or even-num 
bered U-shaped lamps. In addition, as a direct type of liquid 
crystal display device comprising the illuminating device for 
a display device of the present invention, there is a liquid 
crystal display device having a structure in which the high 
reflective resin is arranged on the metal sheet, the U-shaped 
tube having an end part and the like covered with the 
insulation resin is arranged on the high reflective resin by the 
Storage frame (lamp frame), and the diffuser, Several kinds 
of sheets Such as a diffusion sheet, a condenser lens, a 
polarized light Selective reflection/transmission sheet, a pro 
tection/diffusion sheet and an electromagnetic wave shield 
ing sheet (conductive sheet, ITO sheet), the liquid crystal 
panel element, the frame and the like are arranged on the 
diffuser. 

Embodiment 2 

0099 Similar to Embodiment 1, display region of an 
illuminating device is constituted using a lamp Supporting 
member. FIGS. 2A to 2D show the lamp supporting member 
11 having two structural parts 13 for gripping the light 
Source lamps 21 and the fixing pin 12 provided in the middle 
position thereof. In FIG. 2A, the fixing pin 12 has a round 
shape, and In FIG.2B, the fixing pins 12 have a round shape 
and the member having two or more fixing pins 12 are 
provided in the middle position of the lamp Supporting 
member 11, whereby the lamp supporting member 11 is 
fixed. FIG. 2C is a perspective view showing the lamp 
supporting member in FIG. 2B. In FIG. 2D, the fixing pin 
12 having a rectangular shape and the length direction of the 
rectangular shape is in an oblique direction to the length 
direction of the light Source lamp 21. 
0100. According to these constitutions, a defect caused 
by light leakage may be prevented, and Since the Structural 
parts of lamp Supporting member grip the light Source lamp, 
the number of parts may be reduced. Therefore, a stable 
liquid crystal module having excellent display quality may 
be provided at low cost. According to the configurations 
shown in FIGS. 2B to 2D, displacement of the light source 
lamp may be more Sufficiently prevented as compared with 
in the configuration in FIG. 2A, So that a position accuracy 
of the light Source lamp may be Sufficiently Secured. 

Embodiment 3 

0101 Similar to Embodiment 1, display region of an 
illuminating device is constituted using a lamp Supporting 
member. As shown in FIG. 3, the lamp supporting member 
11 has two structural parts 13 for gripping the light Source 
lamps 21 and has the fixing pin 12 and the pin 15 for 
Supporting a diffuser in the middle position thereof. In this 
case, the fixing pin 12 is arranged just under the pin 15 for 
Supporting a diffuser. 
0102) According to this constitution, the fixing pin is 
provided apart from a position just under the light Source 
lamp, and light leakage from the fixing pin may be further 
reduced by reflection of the pin for Supporting a diffuser. 
Also Since the Structural parts of lamp Supporting member 
grip the light Source lamp, the number of parts may be 
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reduced, therefore a stable liquid module having excellent 
display quality may be provided at low cost. 

1. An illuminating device for a display device, the illu 
minating device comprising a light Source lamp and a lamp 
Supporting member, 

wherein the lamp Supporting member comprises a fixing 
pin provided at a position other than a position Sub 
Stantially just under the light Source lamp. 

2. The illuminating device for a display device according 
to claim 1, 

wherein the lamp Supporting member has a plurality of 
Structural parts for gripping the light Source lamp and 

the fixing pin is provided Substantially in the middle 
position thereof. 

3. The illuminating device for a display device according 
to claim 1, 

wherein the lamp Supporting member comprises a pin for 
controlling a position of the lamp Supporting member. 

4. The illuminating device for a display device according 
to claim 1, 

wherein the lamp Supporting member comprises a fixing 
pin having an angular shape. 

5. The illuminating device for a display device according 
to claim 1, 

wherein the fixing pin has a croSS Section of being in an 
oblique direction to the planar shape of the lamp 
Supporting member as viewed in plane. 

6. The illuminating device for a display device according 
to claim 1, 

wherein the lamp Supporting member comprises a fixing 
pin provided Substantially just under a pin for Support 
ing a diffuser. 

7. A lamp Supporting member which is used in the 
illuminating device for a display device according to claim 
1. 

8. A liquid crystal display device comprising the illumi 
nating device for a display device according to claim 1. 

9. An illuminating device for a display device, the illu 
minating device comprising a light Source lamp and a lamp 
Supporting member, 

wherein the lamp Supporting member is formed of a 
reflective material. 

10. The illuminating device for a display device according 
to claim 9, 

wherein the lamp Supporting member has a plurality of 
Structural parts for gripping the light Source lamp and 

the fixing pin is provided Substantially in the middle 
position thereof. 

11. The illuminating device for a display device according 
to claim 9, 

wherein the lamp Supporting member comprises a pin for 
controlling a position of the lamp Supporting member. 

12. The illuminating device for a display device according 
to claim 9, 

wherein the lamp Supporting member comprises a fixing 
pin having an angular shape. 

13. The illuminating device for a display device according 
to claim 9, 
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wherein the fixing pin has a croSS Section of being in an 15. A lamp Supporting member which is used in the 
oblique direction to the planar shape of the lamp illuminating device for a display device according to claim 
Supporting member as viewed in plane. 9. 

14. The illuminating device for a display device according 16. A liquid crystal display device comprising the illumi 
to claim 9, nating device for a display device according to claim 9. 

wherein the lamp Supporting member comprises a fixing 
pin provided Substantially just under a pin for Support 
ing a diffuser. k . . . . 


